Laser power (mW) Incident pump power (mW) HR+T10% P pth = 99 mW HR+T15% P pth = 124 mW T10% Slope 8% T15% Slope 9%
Lasers operating in the 2 micron wavelength region are of particular interest for various applications in remote sensing/LIDAR, materials processing, and medical treatments. Thulium-doped media have several attractive features for generating light in this wavelength band, including a broad emission bandwidth, long-lived metastable states, absorption bands matched to high-power 0.8 µm diode-pump sources coupled with the potential for high quantum-efficiency due to a 2-for-1 cross-relaxation process. The sesquioxide crystal family is of considerable interest as a potential host due to their excellent thermo-optic characteristics and spectroscopic properties. A key challenge for this host material is its high-temperature growth requirements (some in excess of 2500 K for bulk crystals); as such there has been limited success in fabricating these crystals commercially. Here we report the first growth and lasing results (to the best of our knowledge) of a crystalline Tm:Y 2 O 3 waveguide, fabricated via pulsed laser deposition (PLD).
on a 1 cm 2 Y 3 Al 5 O 12 substrate. The PLD source was a KrF excimer laser, producing ~2 Jcm -2 pulses incident upon a Tm:doped ceramic yttria target in an oxygen atmosphere at a gas pressure of 4×10 -2 mbar. During deposition the substrate was heated to ~1000 ºC via a CO 2 laser at a wavelength 10.6 μm, leading to crystalline growth, highly textured in the (222) orientation, as determined via X-ray diffraction. The Tm concentration in the film was determined to be Two opposing facets were polished plane and parallel for subsequent laser experiments, leading to a final waveguide length of 8mm. 
